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Foreword
It is with great honor and pleasure to dedicate this special issue of the Journal of Computer and System Sciences to Professor
Richard M. Karp, to celebrate his being awarded the Kyoto Prize for “Fundamental Contributions to the Development of
the Theory of Computational Complexity”.
Richard Karp was born in Boston, Massachusetts in 1935 and received his early education at the Boston Latin School, and
at Harvard University where he received the PhD in Applied Mathematics in 1959. From 1959 to 1968 he was a member
of the Mathematical Sciences Department at the IBM Thomas J. Watson Research Center. In 1968 he became a Professor
of Computer Science, Mathematics and Operations Research at the University of California, Berkeley. Apart from a 4-year
period as a professor at the University of Washington, he has remained at Berkeley, where he is University Professor. He is
also associated with the International Computer Science Institute (ICSI) in Berkeley.
The announcement by the Inamori Foundation, which awards the Kyoto Prize, states: “Dr. Karp has made fundamental
contributions to the development of the theory of computational complexity which began in the early 1970s by establishing
the theory of NP-completeness, having a profound inﬂuence on the guiding principles for analysis and design of algorithms.
He has also developed many practically relevant computer algorithms”.
In his most celebrated paper “Reducibility Among Combinatorial Problems”, he introduced the now standard methodol-
ogy for proving problems to be NP-complete. This paper showed that a multitude of most commonly studied combinatorial
problems are effectively interrelated. The establishment of the theory of NP-completeness enabled a dramatic leap in the
theory of computation and algorithms that provides the foundation for computer science. The “P versus NP” problem—
whether the complexity class P equals the complexity class NP, is one of the most important unsolved questions in computer
science and modern mathematics. The theory of NP-completeness has had a most profound inﬂuence in Computer Science
and beyond. Another major contribution to the foundation of complexity theory is his joint work with Dick Lipton on
non-uniform complexity classes.
While the Kyoto Prize is awarded for his contribution to “the Theory of Computational Complexity”, a unifying theme
in Professor Karp’s scholarly work has been the study of combinatorial algorithms. In an early landmark paper, Dick Karp
together with Jack Edmonds gave an algorithm for network ﬂow with a provable upper bound of O (|V ||E|2). In joint work
with John Hopcroft, he gave an algorithm for ﬁnding maximum cardinality matchings in bipartite graphs, which is still the
fastest known method for this problem. In joint work with Michael Rabin, he created one of the most well-known eﬃcient
string search algorithms.
Starting from the late 70s and early 80s, Professor Karp’s research focused on the development of probabilistic algorithms
and parallel algorithms, where he has been one of the most proliﬁc and insightful contributors. In more recent years his
research has shifted to algorithmic questions in molecular biology, in particular on computational strategies in human
genome sequencing, the analysis of gene expression data, and other combinatorial problems in computational biology.
Not only is Professor Karp one of the founders of our ﬁeld, he has also had a longest record of making extremely
high level technical contributions to our discipline, which are both brilliant and have a huge impact on subsequent work.
On many occasions, he had the great insight to seize the most fundamental aspect of a phenomenon or a development,
apply his technical brilliance to the problem, and point out a future direction to our discipline. This requires an intellectual
courage, to start fresh, to delve into something messy, to leave behind a greener pasture of which he is already a master.
But rather, Professor Karp focuses on the fundamental questions of our science, and bravely forges ahead on new challenges,
bringing his considerable intellectual force to bear on the problems at hand.
On a personal level, Professor Karp has been one of most esteemed and beloved mentors to many younger researchers
in the ﬁeld. While he is intellectually ﬁerce in attacking scientiﬁc problems, as many of his colleagues and former students
will testify, Professor Karp in person has been most gentle, caring and kind.
In this special issue of the Journal of Computer and System Sciences, we salute our colleague—and long-time editor of JCSS—
Professor Richard Karp. We invited several leading researchers to contribute papers which comprise this volume. These
research papers have gone through the usual refereeing process, leading to revisions by the authors. (Alan Selman invited
and solely handled the contribution of Jin-Yi Cai and Pinyan Lu, which was refereed and edited in the same manner as all0022-0000/$ – see front matter © 2010 Elsevier Inc. All rights reserved.
doi:10.1016/j.jcss.2010.06.015
2 J.-Y. Cai, A.L. Selman / Forewordother papers.) First and foremost, Professor Karp himself has contributed a paper. It is a pioneering investigation in a frame-
work of designing and validating heuristic algorithms for NP-hard problems arising in computational biology. The volume
also contains eleven other research papers. We wish to thank all the contributors for their work, and we also thank many
referees for their careful refereeing.
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